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(57)Abstract 

PROBLEM TO BE SOLVED: To provide the sufficient corrosion resistance of 
a metallic gas separator without using an expensive material. 
SOLUTION: A base material part 60 made of base material plates 65 and 66 
formed out of a stainless steel plate and pasted to each other, has a first 
coat layer 62 as a tin plated layer on the surface, and the first coat layer 62 
is further covered with a second coat layer 64 made of thermal expansion 
type graphite, thereby adding a sufficient corrosion resistance function to a 
separator 30 via the second coat layer 64. Also, when the separator 30 is 
built into a fuel cell 30, contact resistance can be kept low as a gas diffusion 
electrode adjacent to the separator 30 is made of a carbon material similar 
to the second coat layer 64. Also, the first coat layer 62 is formed at a 
plating process after the removal of a passive film on stainless steel plate 
surface, and the separator 30 becomes free from rising the internal 
resistance due to the passive film. 
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£3, £ ^ , *^4fiWco-ir^<u— ^ 3 0{c£Hii\ S 

[0050] ::t\ ^^tef^j^ir/^u— * 3 o ct, * 
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y</ 

^^^5»46 Stf * t 6 ft S *BI 4: IB© 

tSW©-fe^u-^ 3 om ^fy^^^/^stts 

6 5, 6 6±lc«*tt»*»e>4 5K2 = - 4£Jg 

yo ciW6 5, 6 6±ic* y*&m&m-tmia^ gEi£ 
tifr, m&mmf8frbtez>m2 =- h^6 4 ^Mts 

ftt\ 

20 [0 0 5 1 ] «1 he 6 2«, S»« 

6 5, 6 6 ^®^^®j^^r^ «9 m ^(D'&cnTFmM 
BcOJFM^BSihL, i2=-M6 4^^0*gM 

©B*ttli*2=i— h»6 4irj:o-c*RS^5. b^c 
^oT, ^^cL^cir^N 0 u— ^ 3 Olcjol/^-C^^It^Jc 
*4Lftt^l ^- h^6 2«r*<»fiJS-t-5 ! K.Bttft 

[0 0 5 2 ] K*#W^)J5J5 2 3-H6 4 

u— ^ 3 ocoj: 9 t-, ^^I^I^b^6i2 

^^^ttJ^^tv^m^/u^fi^KTLTL* 9 ^ t^ft 

[0 0 5 3] ft4b\ t/N'U-^3 0^Mt6Ifrg6 
5, 6 6<D#£f£ LTffll^^JS^. ^x>u-^©fl!i. 
T>\sH-V J**?=. y sr;u % ^?>tsit\ KfttemmVkk 

^ft^f^«^x-SStcKfb$^T, jgl8tt€rWLft^ 
50 KftsK**ffi^figLT L4 9„ w^J:5ft&KSrffl^ 
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75 



[0 0 5 4 ] 113- hJf 6 2 ^ffifiJc-r^tt^i: LT 

v^a, i to {^>>*JVJ*b*X<r>&&mikm) ttk' 
Ji6 4 Sr^Sc-rs<0«w5fe3LoT. SIMItttWLftl^Rffc 

tt« 6 5, 6 6 (Dmffiizmkm^^mmmfrmf&zthx 

ftl:J:oTS»«6 5, 6 6Jz^K^r«g/i:«Stti»K 

[0 0 5 5 ] ^mt4^W-t--5^J||^6*-6M 1 ^- hS 
6 2 SrJBfiR-rS^ifei: LTI3\ _hHE Lfe^m/I?^ s> 

[0056] mmmu^tez>m2^- hme 4«, ^ 

y^t»xt«l8t5-t £ L-CtJit^ ±fBLfc 
fi»J* t> »m Xh & o jtttaffiU£3KJ!ilfi SrflEJg L T JF£/& 

^xm&-ft>z hitx%. mmjjfa mnm 
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7<5 

So 

[0057] *s«-aj&*«^-5isic. jzftLtcmmm 
j:tna7ic^-i-. i^6{i v m*<Dizs<i — &&mt'*xm 
•rittMia-efcSo me*. (1) ^^^u^Acttr- 

10 5»S£^U (2) te\ ^^vu^^pj^SSttaJtc: 
ffi«-i3»t5«*S:*fc>L, (3) ^Tr^v-^frhtii 
f^Lfc^m&^ioltSSm^lg^L. (4) 11, us 

(1) - (3) aJKffiSiB^?>>!cS«l-<to 

x±'<i'-?mm*tsh\z&feLtzm£'ks L4^»& 

20 [0 0 5 8] m6lC^Lfcif£3l;^ib, J^X^ l"J*;&*fc>4 

■C & 6 MUKKJgfte mot ^©*®^»«t -5 

ib&Sfctf), ^*^«)Tlg:t^ltt®StSr^-ro (2) *5J; 
0< (3) l-^Lfc±l5^l®CT(c»/£:t-'5-fe:^^-^*ffl 
(4) lc^Lfc«W«*ft^ e>46-fe^ 

f. 4*5, (2) *JJ;0« (3) ©»*T% fRUKSIRe^ 

t <A -C fc t) . rat kte<D Sffio IKS *r (3 1 A, if S It 4 1 * tz 
&XhZ> 0 

40 [00 5 9] i7{j:, ^ry^Wfi^tftStAl/- 
«: $ ^ i^EIilST'ft'S Lfcir/^t — $ * 
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[0 0 6 0] ±SELfcfft9iT-ti\ S23-H64^ 
J: o T L 7t*§^co£fj L Ac;)*, fg 2 
= - hg 6 4 SrW^-r5«*W»i: LT^Mfe^^- 

Tt>, ^«Sa<30ir^u-^(c*3^-C|gl hJB6 2*5 
[0 0 6 1 ] BW4*tt=T-CS5&T?fc») , JifeUfc^^W 

Lxm^zzkcnx'^ zffimt itii, (^j^i^, r^y 

%>>\»Zf?iy9 > 77-^^77^, 7tf 1/^7 3/ 

§ 6 a ^<D<fc 5 ft* 2 h® 6 4t»«f5i:it ± 

1 hm 6 2 «:J&J*LfcE*t«6 5, 6 6£rJSfltb/l: 

0, fcSirMi-bSE«fr»S:*l HJB6 2JbJw^^u jo 

Sgi-J: o^m-ra- t -t>-e#s D ft&, ±iELfcifep^-e 

l ^ — h«6 2*5J:t5IB2=i— MB 6 4frmm t irz>zk 
kLtcfr. ^it^ff^^ioT, &««Jbtt:jS l = 
-M6 2ioJ;t53S2 3-M6 4S:ML, 

[0 0 6 2] HflEilS^aHIBnVA-Ctl. SESB Lfc «fc 5 w 

(ciry^u— ^ 3 o^Bpa-rs«*?aBi2 in % saw*© 
5^w^> it, ±ELfc± ?izsm&\zBtifc.mm 
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[0 0 6 3] Sbfc:, ZsV*:M\Z>^ b\z£V , M 
l^-M62L M2 =- h§6 4 Sr«^i-SR*tt 

f>m*>tiZ>o ^OJ:5«-, &K=*- hSrttSLfc (Si = 
- h/§ 6 2 £^ltfc) ^Il^ITO 6 0 izftir&m 2 

B&ft^K, SS»W^45S2 3- h®6 4^^(c 

* 3 O^iSHtfcitfB^tttJc^HRtSwt^-C 

-fe/«u— * 3 0«c*5^r^R^e>4-5Ji^ 

[0 0 6 4] ww-Cfl^JSJIIWa-^* — 2/ 

2 3-M6 4SrMt51^ Sa*lRl 

brttao«*«-»«rJPx.T*2 3- Kg 6 4^f^i" 
5<b#{^«. $ feld^ ^y^: LT±ELfci«ttlc« 

[0 0 6 5] ^t, Z(7)<t3^. RJEfffH-^V^^t 

Ji^^rv'^flg-^y ^/^fk> 7 5 v»Jigft ^4r«^5 

filfife-T ^ K » fc 60 m <d & r^j _t S 5 r t *s -c 

T, IBlfci ^ 3 0(O»Btl4J3i:t^it^ 

[0 0 6 6] J^_h, JifBHtfe^J<Dir^u— ^ 3 OSrjSt* 

^^3 0I^^T, *13-H62tt, lliil} 
^^^)S2 n - M6 4 ^^1^, m 

«6 2^ffiSrffiL^-rs«fig^o^TS£Mi-5 0 Ilfi? 
i*-e*>So *^c, l^^l:j;oTSln-Fl6 2 

-^ts: <t^x^6o ^>s^ii, ii^f^^^t^ 

* y*£ftfj:omz* v*m*\cm3f$.ft&mtoLx* 

^^^fiia:HT^ 9 .^^CiJotS 

jg3ffc#£ LTf*, PJx.« m ^yfh77^Dxf u 
^. 7x; -yH^flgft ^«)«IISS:*if 5 C i ^T*t ^ o 
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[oo6 7] ^st^i, * y*r$^{cmm-f2>±mm3 

[0 0 6 8] Sffi^a-efcSSl =»- M6 2.* 

->bT*#<5 3 i"/jrt>^, H5tc:^Lfc"fe:^U— * 3 0 
^ CJ "C !i , -7" \s * ISJBIC J; o T 5f^cr> Dfl & 
L fcS*t-^ 6 5, 6 6 (d>tf LT. Il^-h§62 

y 4f L fcpt x V t^ffiSrTV^ric^ L T gfr^cD[H]£jflMfc 

fc, ±ELfc<t 5l-« 1 M6 2 SrMLfeSfrfi 
6 5, 6 6 S:7"i/«lcfttSB:, T^y^ftaicJ: 
otIl^-hi6 2«:MLtSfffi6 5, 6 6 ^1 
if *Sftb»Mc, * 7 * KttSrffl^S: t 1 LTU^o 
Blt0^m^^^^illi^±fC^2(O^M^iE 

[0 0 6 9] fe^twi, #m^fe v ^^Pgtt-r5^fe (v- 
a ^ ht-^y/, K^-f^^^h, V3>7F77^F 

fit ^CoT^^^^V y*l§T*£>5jg 

IWE6 5, 6 6±KU8«t6Cki5-CS6. v-a 



20 



[0 0 7 0] JzieufcJ; 9(^>a h t--y^i:J:o 
rgi^-hi6 2^M«ic{t »*4&«£*at-r-5 

&«»t&*4r, n^ei' (5 0 0tKTie©IB.SS: 
^<tot, ^ ^rf-Cfc^I 1 3- hi 6 2 SrM^I 

10 ZkfcX$Z> 0 £fc, Sn-Pbl^l Sn-Bil 
*4t, S n - I n^^^^^/^W^t), 
JtfELfcv'a y h e— ^^KJzS* ^*g^fSl-J8^ 

[0 0 7 1 ] ^-M62 SrJKSfcL 

(|5^T2//S12 0#J») ^ fe5i/Mi:^^*t^^ 
^ V^DX-fcl 2 n - M 6 4 SrML, 
hS6 2 joi:U5^2 3— hi6 4 ?:MttiW6 
20 5, 6 6 fc$&*)£'t>-&X (jUSCO^^^XS 1 3 0# 
HO , ir^u-^^^^-frtb^J:i ^ -r.T\ > a y 

5*»«d<t 9»i3-hB62 zmtiL~fz>m& x y 

mi he 6 2©SIfft-Cfc5SS^I<t6: 

tds-cfr, «MB*ne^bft*jiS2=i— hue 4fc©« 

»3»*SrftJfc3lt\ «*ffi«Sr*»lS-e:-C«*«Slt*:J: 
^<7)< 6t^a-Cfc-5^i:i^5aKtt, ±IELfc^m^fe v 

^.(on^m. mM(Dm<oj±m^n(Df±ti^x^xhm 

TSl3-M6 2 4:Mt5*fttt, i<t?y^fa 
o TS 1 3 - H 6 2 ^MtS^Sl^T, ji^^ 

[o o 7 2] KiSLfc&e/w> y^mm^ 
jis/s-r 5*8:11, h^6 z&m&rt&m^v* 

iT5<D(c5fei:oT, SW1S6 5, 6 6(OSi^a<i:t6 
»a*fTttV\ Sffi^a^/«cofcS«"«6 5, 6 6^)S 

ISi=»-hB6 2S:^-r5-tt-C#5 0 ccoj:^^ 

50 [0 0 7 3] 6 6 <£>^® Kli, 
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ttffi6 5 f 6 60*ffi&a^i-6IC«, BE^Lfc» 1 => 

^cticjzor, SM6 5, 6 eco^s^a^-r^z^ 

^T'^6 0 >a > h \£—~l/?\Z\X 9^tttE6 5, 6 6 

E6 5, 6 6cQ^m£, gr^^^^&SSUSrffit* 
rSfftS^, Ctl(C<totIttfi6 5, 6 6W«ffi^I 
ttfjMt'fed, x y fy/|cj:oti»fi6 5, 6 

[0 0 7 4] v/a^e-^^iyfy/aoT 

5, 6 v*$>z>i,^mm* 
^^^m-r^t^x 9, «ffiasfi-ea>sjBi =«— h@6 

2lrMt6: ( b^t't^ Ml='-M6 2^WL 
2±CS2 3-hB6 4S:ML, Ifi"K6 5" 6 6 *r 

^ ^ v ^[ - j: o T Hoi £ -ffiiS f L L it 6 5 , 

66^^ 7^ltWL/cIl ^-hi62it gfr£L 

-h8 6 2S:»iSt5*^lc:ij: 1 WfKUm*! 

ht'-xy y fy^[zJ;o TttBffc L 6 
5, 6 6_h(c!gl =r- 6 2 ^frM-rStt^Kte:, 

[0 075] ^ 1 h ® 6 2 60^ffi^aEfbi- 

y^tlt, Jgffl&JBSrffll^TjBl =— 6 2 
/S-Tfjwt t>T*£6 0 6 6(OS 

Safe, ffi- *$»ft&JR (M^rf«f6=jy^) SrteflfcHt 
t^l3-hi6 2Wfi£LT{)J;Po Il3-hg 6 

ht'-=>^/j:irSr«^5|»rti:|H«fc, ccojgl =- 

h/se 2jz{z&j$.~r&m2 =>- hJi6 4 <t<ora<*>&»3s 
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5, 6 6***1-6AIB.|R* s 3£»«-*e>*Mt*Ltf, JE» 
iaotS#S6 5, 6 6 ±-\zmm&m$:te9 tttf 6 r 

6 5, 6 6 «rfPRi-6«dtt, ^tf>, £»«Srfll^i-S& 

/0 [0 0 7 6] ffc, 6 6±«MSAJR«:flS 

86 5, 6 6±{C^ 5/^rI^/$t5^!: i: LTt) <t 

SWS6 5, 6 6<bLT\ «ffitc^B6ffi|RiS: 

20 [0 0 7 7] ±*&LfcJ: 9 iz s * 3 o*Mt 

|1^-F16 2$r^i-SHMT*t>^-Ct > J;t>^. 

t)^ ««©SttS6 5, 6 6 JbtC^ 1 3— h/16 2*5 
J:l>l2^-hl6 4$rI)$L, ^CO^tC^lx^^f^^ 

[0 0 7 8 ] ^jb\ ir/N°U— ^ 3 O^jol^T. P£«9^t> 

ir/NU-^ 3 0<0«attS:Se>»C|fi]±$-fr-5^i: t 
40 LTt><tl\ 

[0 0 7 9] BE»LfcjtiS«|-Ctt, SW«6 5, 6 6 

50 to tXi/-^ 30 ^ Sffi6 5, 6 6^*oS# 
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SP6 Q&mJtT\,*Z><DiZttL. ZOir^L — *130 
/SLtltt^l 6 0^ixtW5 o SWffil 6 Of*, m 

mm<omi ^ - h)S6 2*s£um2 6 4#^/& 

[0 0 8 0] ^$Lfcir/<u— * 3 0#J:tfir^ 

i/— ^ 1 3 0T'(i, 0, 16 Ocoi£m^f£$:. 

JRl = - hH6 2*5j:0'!g2 a- hg6 4t'Kat5« 70 

J: 9 *-«*c0— LT, ^^u---* 2 3 6<£>ffi/iJcSria 
9(^*-r. t/<l/-^2 3 0ll t/^-?3 0iH» 

Iw. 1 1 3 - M 6 2 -CRS t fcSff» 6 0 <0$®«D- 

hB 2 6 4 &^j5gL-CV*&fg*Sti\ t/<i/-^ 2 3 0l: 

[0 0 8 1 ] zoo J; 3«-«*S4xfc-fe^U'— ^ 2 3 OK 
2 3 0 &^^T^M31?l!l£:ff2/S 

|g 1 n— hB 6 2 &£Tim2 zi— hm 2 6 4^J#£*l 

6 0 312 a— hlf 2 6 4 0^®C0 — 

[0 0 8 2 ] C--C\ SW60«ft5H^-h 
P1M(^LT)f^-J~^)w<h ^T't 57^ -fey^u— ^ 2 3 0 

i\, cooj: ?&fMJ£ti:. -fey<u— * 2 3 0 SrflR^fitffei:: 
T, I ^- hi 6 2 $:Mf B 

*tssB2 =- M64 bmm^mmnwzxoxm^ so 
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[0 0 8 3] ±&Ltz£oiz y j»f*sawB© u- 

^ 0 ±ELfc-fe>*l — ^ 2 3 0TU _h!a8tt®«fl*<0 

{£J£ Lttxu- ^ 3 3 O^M^i 101: 

[0 0 8 4] t/<u-^ 3 3 0^ BE^L-fcHiSM^I^ 
SW6 5, 6 6^t>/j:5S#»6 0«:ft, £ 

Il^-M3 6 2 ^ »*tt»^5>*5JB2 3- HJB 
3 6 4 <b*r-(ix:Tl^ 0 Ztf)JS 1 a — hJf 3 6 2 $3 ±tf 
I2n-hl3 6 4ll -fc^l/-— * 3 OlZtelfZmi =" 
- hB6 2*5<fctf*2 3- hJi6 4 timillOW»liJ:o 

S3 7 on, Mtli, K-fc^^S-^KTKtt 

[0 0 8 5] r-T\ JiE«*fcffieJl*KO««. 
tt«»^-X«EB2 4 P*5«tt>'ggft;^»SSg2 

-tzffizm.Kmz-rz&miz'ov^xmw-t -t/^u- 

^ 3 3 0«x^MliTO, KiSLfc (1) - 

(3) SKi^Lfc^Hft^RiE^iifT-t-SsftS, 
^mMfb^^^ilfTiC^oT, (2) jZlZTjk-fXoltZ 

^*>6o (i) ^ic^i-j; 9(:ry- KfMUT'iltr 

feirzmnjf*&mm-fz>^k\z£^x, mmmmmm 

^ix^fe5o «SS.«»S:«*i--5#*-feyU2 8rtT\ «S 
»^SKK 2 4 P*3 J:t5Kfk^^SKK 2 5 P SrJgnK-TS 

[0 0 8 6] LOiot, -fe/<U-^ 3 3 o^J:n«, 



# 

25 

^m^imitx. mMmm^mf^-t^>^m^^2 8ftx<o 
ts^fc. ^?k®3 7 o^i£rtsr.<bic x or. jtf^aftB 

?ktfi*:fa±£-&Z>m?km 3 7 0 &Mr&-fZz t^X^ 

[oo87] ^fc, &i&Ltznmmxi*. mmtmfrb 

—?(n—mt utAi/-^ 4 3 o^t^^^m i i tc^ 

-r. 

[oo88] -tr u — ^ 4 3 o*3\ vtj&Ltcmmmkm 
nue o<nmmz}$\,*T, mnmm^xmm-r^ut 

«©«SttTO^«6»l 3 - M4 6 2 C*t£ 
t>£ Q ::t\ gl^-hi4 6 2(t S^ai5 6 0^ffi 
»dcStl/Ct*6j&^ ^23-M64fi, S»ap 6 0 CD 
[0 0 8 9] IWJ: 5#ir^U — ^4 3 0(i, ^co^m 

0 ±o^»fflBe*>st*tt»ft:BlSrl»*LrKl = — Ml 

[0090] M±&3£w<Dmmmi^\,*xt&wLtz&. 
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[I^®oS5*^lli^] 

[^1] ir^u-* 3 0^tBr®<D^^.m^(^^-t 
K91BI -?«>&• 

[HI 3] m±^2 8<Dffif$&mt>irfthm$LmX3bZo 
[ID 4] ^ir/b2 8«r«»Lfc;**5>*«igl 4©« 

[i5] -fe^u-^ 3 o<Dmmi:m&mt>i-®.wmx3b 

[HI 6] *»tt»^^i-*fitffi«Sfc»9<D»*»eLS:* 

t>-tm.mmxhz> 0 
mxhZo 

[H9] ir/N°U-^ 2 3 Ocoffift£S:«S;W«cSfc-riftW 

[0io] *3 3 o^«**«a»«c*to-r» 

[Hi 1] t/NV-^ 4 3 0(O^^I^|^fotfji 

[fS^OlfcW] 

1 4 ■ ^/^fPlit 
2 1-«»HR 

2 2 —TV— K 
2 3 — # y — K 

2 4 P-"«S»*r^jKB 

2 5 P-»ffc^«tB 
j0 2 8—^-fe/U 

30, 30a, 30b, 130 : 230, 330, 43 
0 — tr/NU— ^ 

3 4P-l^ffl 
3 5 P-Bfrffc#*SH8 

3 6, 3 7 • mmm 

3 6 A, 3 TA-ttlASf 

3 8, 3 9-KMR 

4 0, 4 1 -xy K^U— h 

4 2, 4 3-*»^?L 
<W 4 4. 4 5 - 

5 0, 5 1 ■• ^^7L 
5 2, 5 3-Rffc;#;*?L 

5 4, 5 5-yy 

6 0, 1 6 0-£trfflS 

6 2, 3 6 2,* 4 6 2—JBl =2— hg 
6 4, 2 6 4, 3 6 4-f 2=»-hf 
6 5.6 6 ■••£«■« 
3 7 0-8*1 
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( 1 ) : A^>U*S**fe 

(2) : *5=->UX + v=t= 

(3) : *7>u:* + ~ vir^> v* 
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(V) 



• o 

▲ A 

♦ 0 



[0 9] 



[0 1 0 l 



230 




264 




364 



[mil] 



430 




-16- 



# 




(17) ^2 0 0 0- 1 3 8 0 6 7 



F*-A(#%) 5H026 AA06 BB04 CC03 CX04 EE02 
EE05 HH03 
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